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ABSTRACT
The objective of this study was to examine the re­
lationship of serum thyroxine to the reproductive capabil­
ities of laboratory populations of prairie deermice. This 
was in part accomplished by evaluating the serum thyroxine 
concentrations and reproductive organ weights in population 
and control males and females.
Within the age group studied, serum levels of thyroxine 
in population animals of both sexes had no correlation with 
reproductive organ weight, reproductive status, or age.
An evaluation of serum thyroxine concentration at 
various time periods in bisexually paired controls during 
part of the day showed that thyroxine levels were not both 
low and stable simultaneously for both sexes. The period 
between two and one hours, prior to the onset of darkness 
was, therefore, selected for subsequent blood sampling be­
cause previous studies had been done at this time.
It was shown that population females tended to have 
lower mean thyroxine concentrations in comparison to con­
trol females, and population males had significantly lower 
mean levels of thyroxine than their controls. In the same 
study, the reproductive organ and body weights of popula­
tion animals of both sexes were significantly smaller than 
bisexually paired controls, indicating drastic reproductive 
inhibition in population animals.
The administration of physiological doses of thyroxine 
to reproductively inhibited population male deermice ap­
peared to produce an increase in spermiogenesis. Further 
investigations with sham injected controls are needed to 
clarify the significance of these findings.
The data indicate that lower serum levels of thyroxine 
in reproductively inhibited population deermice may be a 
factor contributing to their reproductive inhibition. Ad­
ditional work is required to determine if the thyroid is a 
"primary'’ contributor to reproductive inhibition.
THE RELATIONSHIP OF SERUM THYROXINE 
TO THE REPRODUCTIVE CAPABILITIES OF 
PRAIRIE DEERMICE (PEROMYSCUS MANICULATUS BAIRDI) 
FROM LABORATORY POPULATIONS
INTRODUCTION
Natural population levels of the prairie deermouse, 
Peromyscus maniculatus bairdi, have been reported (Terman, 
1966) to have lower average ranges of numerical fluctuation 
and longer fluctuation times than most of the other rodent 
species studied in the "North American Census of Small Mam­
mals." Terman (1966) has suggested that this may indicate 
that the prairie deermouse has a greater sensitivity to the 
factors that influence their population growth. In the 
laboratory, populations of P. maniculatus bairdi control 
their growth at markedly variable numerical levels in dif­
ferent populations maintained under similar environmental 
conditions and with surplus food and water (Terman, 1965). 
Growth of laboratory populations of prairie deermice is 
known to be controlled by failure of young to survive 
and/or by cessation of reproduction (Terman, 1965) . In pop­
ulations that are controlled by these processes, approxi­
mately 94% of the females born into the populations, which 
are a minimum of 90 days of age, do not reproduce and the 
mean weights of the reproductive organs of both males and 
females born into the populations are significantly smaller 
than bisexually-paired controls (Terman, 1965, 1969, 1973).
2
3Further, in a study by Christian (1955) it was found that 
seminal vesicle and preputial gland weights of Peromyscus 
leucopus decreased with increasing population size; this 
species is also known to have a low average natural popula­
tion size and range of fluctuation (Terman, 1966) . Partial 
or complete inhibition of reproduction has been found to be 
a common correlate of increased density in a number of mam­
malian populations (Christian, 1978).
It has been established that endocrine feedback re­
sponses usually accompany increased density in populations 
of small mammals including P. maniculatus bairdi, and that 
these can limit population growth (Christian, 1978, 1980). 
Increased population density may be associated with an in­
crease in stressful social interactions and strife, causing 
various changes in secretions by the pituitary and adrenal 
glands which may become inhibitory to reproduction 
(Christian, 1960, 1971a,b, 1978, 1980). Stressful situa­
tions brought on by such things as crowding, immobilization, 
anxiety, fear, or movement to a strange environment have 
been classified as chronic stress (Christian, 1978), while 
acute stress denotes a sudden short-term traumatic event. 
Chronic stress may be less extreme than acute stress, but it 
is constant and prolonged. Stress resulting from increased 
numbers and aggressive interactions in dense populations may 
be a major form of chronic stress and may operate in repro­
ductively- inhibited population deermice. Studies on numerous
4mammals have shown that both chronic and acute stress can 
induce changes in the secretions of the hypothalamus, 
anterior pituitary, adrenals, and thyroid (Chan, et al.,
1978; Christian, 1980; Dohler, e_t al. , 1977; Eisenbud,
1975; Fleischer, et al., 1978; Fortier, et al., 1970;
Knigge, e_t al. , 1959; Kruhlich, et al. , 1974; Langer and 
Lichardus, 1969; Reichlin, 1966).
Chronic stress seems to be inhibitory to reproductive 
function by its marked suppression of luteinizing hormone 
(LH), follicle stimulating hormone (FSH), and growth hormone 
(GH) secretion in rats (Christian, 1978, 1980; Negro-Vilar, 
et al., 19 71). Acute stress in the rat due to handling has 
been shown to affect the secretions of LH, FSH, GH, and pro­
lactin (PRL) differently. FSH secretion is less susceptible 
to stress than LH secretion, but when elicited, both show an 
initial stimulatory phase and then a more prolonged inhibi­
tory phase. PRL release is enhanced and GH is inhibited 
with the same types of acute stress (Kruhlich, ejt al. , 1974) . 
Similarly, Dohler, et al_. , (1977) found that in the rat PRL 
concentration increased five minutes after disturbance, FSH 
concentration initially rose 10 minutes later and then fell 
at 60 minutes after the disturbance, but LH concentration 
underwent only minor fluctuations. Dunn, et al., (1972) ob­
served that acute stress may also abolish the circadian 
rhythm of serum LH levels in adult male rats.
5Increased density or social strife has been found to be 
accompanied by increased secretion of corticotrophin (ACTH) 
by the anterior pituitary and of some adrenal steroids in 
various mammals (Christian, 1971a), and recent studies sum­
marized by Christian (1978) also indicate that chronic 
stress may result in increased adrenocortical secretions. 
Knigge, et al_. , (1959) found that immobilization (chronic) 
stress resulted in the increased secretion of corticosterone 
in rats, and that there was an initial biphasic response 
(elevation, then drop) followed by a high sustained level of 
hormone secretion. Studies showing adrenocortical hyper­
trophy occurring in populations of increasing size support 
the major importance of stress-induced hyperfunction of the 
pituitary-adrenal axis in inhibiting reproductive function 
(Christian, 1960; Christian, e_t al. , 1960; Christian and 
Davis, 1964). ACTH will inhibit reproduction in several 
strains of intact, immature mice (Mus) (Christian, 1964, 
1971b) , and in P. maniculatus bairdi ACTH may inhibit sexu­
al maturation of intact mice and induce reproductive regres­
sion in adults (Christian, 1971a). Christian (1964) has 
suggested that ACTH may inhibit reproduction by directly 
suppressing gonadotrophin secretion or by indirectly in­
creasing adrenal steroid production.
The pituitary-thyroid axis may be affected by stress 
differently than the pituitary-adrenal axis. There are, 
however, conflicting reports in the literature on the effects
6of chronic stress on thyroid function. In wild and labora­
tory rabbits, the stress of immobilization for 24 to 72
131hours led to an inhibition of thyroidal I release (Brown- 
Grant, et al. , 1954b). The restraint-induced thyroid inhi­
bition was eliminated by sectioning the pituitary stalk, 
thus indicating the participation of the hypothalamus in the 
stress response (Brown-Grant, et^  al., 1957). On the other 
hand, evidence that chronic emotional stress can increase 
thyroid function was given by Mason, et al., (1961) who 
found that after a period of adversive conditioning in the 
monkey, plasma protein-bound iodine increased. Volpe'", et al. , 
(1960) conversely reports that the effects of emotional ten­
sion and anxiety in humans failed to produce any significant 
fluctuations in their serum protein-bound iodine levels.
There are also contradictory reports on the response 
of the thyroid and of thyrotrophin (TSH) release to acute 
stress. In a study by Dohler, et al., (1977) serum thyroxine 
fluctuated insignificantly and triiodothyronine was found to 
rise with corticosterone after disturbance stress in rats, 
while Chan, et al., (1978) reports a sharp early rise in 
total serum thyroxine after surgical stress in animals.
Langer and Lichardus (1969), however, found that during 
short-term stress in rats, the secretion of TSH and thyroid 
function were decreased simultaneously with increased ACTH 
secretion, and Dewhurst, et al., (1968) states that, "There 
is thus little good evidence... that thyroid stimulation
7follows acute stress." Elevated serum TSH levels after 
transport stress have been observed by Dohler, ot al. ,
(1977), and Wong, et al., (1977); but, Ducommun. et al. ,
(1966) observed decreased TSH levels after transport stress. 
Fenske and Wuttke (1977) found no evidence of influence. 
Although reports on the effects of stress on thyroid func­
tion are inconsistent, the thyroid is possibly influenced 
by stress; this influence may be significant in laboratory 
populations of deermice.
There are distinctive interactions between the pituitary, 
adrenals, and thyroid; their influence on one another is 
considered to be an important factor in reproductive func­
tion. Ooka-Souda, et al., (1979) report that adrenalectomy 
reduced plasma corticosterone levels to almost zero in male 
rats and, concurrently, decreased plasma triiodothyronine 
and thyroxine levels. Other workers, however, have pro­
posed that increased pituitary-adrenocortical activity
/
may be inhibitory to the thyroid (Christian, 1963) and 
that a reciprocal relationship between ACTH and TSH se­
cretions exists (Retiene, et al., 1968). Reineke and
131Soliman (1953) give evidence that thyroidal I uptake is 
depressed by exogenous progesterone in rats, and in man,
ACTH and hydrocortisone doses were found to inhibit the re­
lease of TSH and thyroid hormone (Levin and Daughaday, 1955; 
Nicoloff, eit al. , 1970) . Cortisone administration was also 
shown to reduce the thyroid's rate of release of radio­
8iodine (Brown-Grant, 1955), while exogenous dexamethasone 
(synthetic glucocorticoid) reduced plasma TSH concentration 
in rats (Wilber and Utiger, 1969). These data suggest that 
stress may be capable of indirectly inhibiting thyroidal ac­
tivity via increased activity of the pituitary-adrenal axis.
Studies on the effects of the thyroid on the adrenals 
indicate an influence which is opposite to that of the adre­
nals on the thyroid. Many investigations conclude that hypo­
thyroidism, produced either by thyroidectomy or antithyroid 
drugs, causes adrenal atrophy (Fortier, et. al. , 1970; Gaunt, 
et al., 1970; Peterson, 1958). In hypothyroid patients be­
tween 5 and 17 years of age, cortisol secretion is decreased, 
while it is increased in hyperthyroid patients (Kenny, et: 
al., 1967). Thyroid dysfunction has also been found to al­
ter the circadian rhythm of cortisol secretion in humans 
(Martin, et al., 1963).
A reduction in the secretion and plasma levels of 
gonadotrophins have likewise been associated with hypo­
thyroidism (Buchanan, et al., 1977; Chu, 1944a; Hagino,
1971; Larochelle and Freeman, 1974; Reineke, et a]L. , 1941). 
Propylthiouracil (PTU) treatment was found to induce a 
marked decline in pituitary weight and LH content, as well 
as ovarian weight in rats (Hwang, et al. , 1974). In addi­
tion, Dunn, et al.. , (1976) showed that the daily rhythmic 
release of LH and PRL in rats was altered by thyroidectomy. 
There are reports, however, that anterior pituitary
9gonadotrophin content was unchanged in thyroidectomized fe­
male (Smith and Engle, 1930) and male (Smelser, 1934) rats, 
and that serum levels of LH and FSH were not altered by 
mild maternal hypothyroidism in rats (Hendrich, et al., 
1976). Chu (1944b), on the other hand, found higher FSH 
production and diminished LH levels in the hypophysis of 
thyroidectomized rabbits.
Although there are variable results in the literature 
concerning the effects of thyroid dysfunction on reproduc­
tion, and the means by which the thyroid affects reproduc­
tive function is controversial, it is generally established 
that the thyroid is involved in normal reproductive function 
and impairment of its activity may be inhibitory to repro­
duction (Bruce and Sloviter, 1957; Hoar, et: al. , 1957; 
Maqsood, 1950; Parrott, eit al. , 1960; Peterson, et: all. ,
1952). Conflicting reports on the influence of the thyroid 
on reproductive function, however, may in large part be due 
to differences in environmental factors, the methods by 
which thyroid dysfunction is produced, and the age, species, 
and stage of sexual development of the animals used. Thy­
roid deficiency has been found to disrupt reproductive func­
tion in man and experimental animals in many ways . The 
inhibitory effects of hypothyroidism include processes rang­
ing from the arrest of sexual activity and development in 
males and females to the decline in the sizes and numbers of 
young born to hypothyroid females.
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Indications in the literature that stress and pitui­
tary-adrenal hyperactivity adversely affect thyroid activity 
and reproductive function, and that thyroid insufficiency 
may alter gonadotrophin secretion and inhibit reproductive 
function, suggest that serum thyroxine may influence the 
reproductive capabilities of laboratory populations of deer­
mice. Endocrine studies on Peromyscus maniculatus bairdi 
have been limited to progesterone (Albertson, et al. , 1975) , 
ACTH (Coppes, 1980), corticosterone (Sung, e£ al. , 1977), 
testosterone (Bradley and Terman, 1981c), LH, and FSH 
(Bradley and Terman, 1981a). To determine if the thyroid 
might be a factor contributing to the reproductive inhibi­
tion of laboratory populations of deermice, a series of ex­
periments were undertaken which included the evaluation of 
serum thyroxine levels and reproductive organ weights of 
reproductively-inhibited population animals and their re­
spective controls.
MATERIALS AND METHODS
Animal Maintenance
The animals used in this study were prairie deermice 
(Peromyscus maniculatus bairdi) obtained from a laboratory 
colony in which no sibling matings were allowed. Colony 
animals were kept in 12.5 x 27 x 14.5 cm plastic, wire-top 
cages which were illuminated daily by bright light (four 
40W flourescent tubes) for 14 hours (0700-2100 hrs) and in 
darkness for 10 hours. All control and population animals 
were maintained on food (D&G Lab Diet and Wayne Laboratory 
Animal Diet) and tap water in excess of utilization. Lab­
oratory temperatures were maintained between 21° and 30° C.
Experimental populations were founded by four pairs 
of reproductively proven mice with males and females from 
different litters. Founding animals were paired at between 
63 and 102 days of age and were then left paired between 19 
and 39 days before being released into the population en­
closures. The first litter of those females which were preg­
nant upon introduction into the enclosures was discarded so 
that only young produced within the population context would 
be part of the population. All populations were at least 8% 
months old before any animals were taken from them for 
study. Population enclosures consisted of corrugated
11
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aluminum walls, standing within a circular stainless steel 
base 1.5 m in diameter. The floor area was covered with 
woodshavings and eight plastic nest boxes were provided in 
each enclosure (Terman, 1969, 1973).
Collection of Tissues
Blood samples were taken from control and population 
animals by using ether anesthesia and then cutting the 
dorsal abdominal aorta at the level of the kidney via ventral 
abdominal incision. All animals were sacrificed in less than 
one hour after initial disturbance. Based on findings by 
Dohler, et al., (1977), that serum levels of triiodothyronine 
in rats did not fluctuate significantly until 60 minutes 
after disturbance while thyroxine never fluctuated signifi­
cantly, it was assumed that limiting the sacrifice time to 
within one hour after disturbance was satisfactory. Sera, 
which were obtained by centrifuging blood samples for three 
minutes at 9,000 x g, were stored below -30°C until assayed 
for thyroxine.
All testes, seminal vesicles, ovaries, and uteri were 
fixed in 10% buffered formalin for at least 72 hours and 
were cleaned of surrounding tissue before being weighed or 
examined. The wet weights of the reproductive organs were 
measured on a Cahn electrobalance DTL in connection with a 
Wang 700 programmable calculator.
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Preliminary Investigations
A preliminary test was undertaken to establish whether 
there might be significant differences in serum thyroxine 
levels between laboratory population animals and animals 
maintained outside of populations in a laboratory colony. 
Four males and four females (aged 472 to 1195 days) were 
selected from a population without regard to age or repro­
ductive status. The photoperiod for the population was 14 
hours of bright light from 2200-1200 hours. This was fol­
lowed by % hour of total darkness, 9 hours of dim light, 
and ended with % hour of darkness. This "dim" period per­
mitted behavioral observations on this population for an 
earlier study that is not reported here. Four female and 
four male control animals were also taken at approximately 
120 days of age directly from the laboratory colony de­
scribed earlier. These animals had been kept in cages with 
sibs of the same sex since weaning. Serum samples were 
taken from all of these animals at a time relative to their 
photoperiod light-to-dark transition equal to two hours be­
fore the onset of the dark period.
Sera from the control and population animals were as­
sayed for thyroxine concentration and the mean values were 
compared. The body weights of the control and population 
animals were also measured and compared.
Advantage was also taken of the opportunity to evaluate 
serum thyroxine concentrations in all of the animals (13
14
males, 15 females; aged 542 to 1498 days) remaining in the 
population that had been used in the first Preliminary In­
vestigation. Specifically, the intention was to determine 
if there were any correlations between serum thyroxine con­
centrations and either reproductive organ weight, reproduc­
tive status, or age. Sera were taken from each of these 
animals in the interval between 1000 to 1100 hours, which 
corresponds to an interval between one and two hours prior 
to the light-to-dark transition (darkness: 1200 to 2200 hrs, 
daily, as described above) for these animals. The sera 
taken from these animals were analyzed for thyroxine concen­
tration and their reproductive organs (testes, seminal 
vesicles, ovaries and uteri) were removed and weighed.
Main Studies
EXPERIMENT ONE: Because serum thyroxine concentration
is known to change with the time of day in most species, it 
was important to establish the nature of such a pattern in 
deermice for that part of the day that was most suitable for 
sampling. In order to study this, control animals from dif­
ferent litters were placed as bisexual pairs into "no- 
contact" cages . These 12 x 26 x 24 cm wire mesh cages were 
divided by a partition composed of two layers of wire mesh 
two cm apart, which allowed the exchange of visual and ol­
factory cues between the paired animals but prevented phys­
ical contact (Albertson, et al., 1975). Mice were paired
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at 94 + 8 days of age, were kept on a 14-hour (0800-2200 hrs) 
bright light and a 10-hour dark cycle for 2 6 + 7  days, and 
then sacrificed. Five pairs of animals were sacrificed at 
1800, 1900, 2000, 2130, 2400, and 0200 hours.
Sera were collected for all time groups and assayed 
for thyroxine concentration. The mean serum thyroxine lev­
els at each of the time periods were calculated for each sex 
and differences between their values were evaluated.
EXPERIMENT TWO: This study was undertaken to establish
the degree of difference in serum thyroxine levels and re­
productive organ and body weights between reproductively- 
inhibited population animals and controls maintained as 
pairs. Population animals were sacrificed at 123 + 3 days 
of age and control animals were paired bisexually at 82 + 2 
days of age, then placed in Mno-contact" cages for 3 0 + 2  
days and subsequently sacrificed at 120 + 2 days of age.
Both control and population mice were maintained daily on 
14 hours of bright light (from 2200-1200 hrs) and 10 hours 
of darkness. At the time of population sampling, a 40W 
long-wave uv lamp was used to identify mice which had been 
marked at least 24 hours earlier with a non-toxic 
uv-sensitive dye (Raytech Industries). All population and 
control animals were sacrificed at between 1000 and 1100 
hours and sera were collected and stored frozen until ana­
lyzed for thyroxine concentration. The reproductive organs 
(testes, seminal vesicles, uteri, and ovaries) from the 18
16
pairs of control and 22 pairs of population mice were fixed 
in formalin and weighed as described earlier. The body 
weights of the control and population animals were also 
measured and their mean values compared.
Radioimmunoassay Methods
Total (free and protein-bound) serum thyroxine concen­
trations were determined by a competitive binding technique
prescribed by the T^RIA (PEG) Diagnostic Kit sold by Abbott
125Laboratories (Chicago, Illinois). This method utilized I 
labeled thyroxine and thyroxine antiserum (rabbit) , which 
contained 8-anilino-l-napthalenesulfonic acid (ANS) to ex­
tract bound thyroxine from its binding proteins and to pre­
vent further binding of the thyroxine by these proteins.
125I -thyroxine and thyroxine antiserum were added respec­
tively to standard solutions containing known amounts of 
thyroxine and to experimental samples containing unknown 
amounts of thyroxine. The mixtures were incubated at room 
temperature for one hour, allowing the labeled and unlabeled 
thyroxine fractions to bind to antiserum in proportion to 
their concentrations. Antiserum-thyroxine complexes were 
precipitated and separated from unbound thyroxine by poly­
ethylene glycol (PEG) and centrifugation (1,000 x g).
Supernatants in each assay tube were decanted and the
125net radioactivity of the I -thyroxine bound in the com­
plexes were counted on a Beckman Biogamma II counter.
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Radioactivity was counted to a 2% error in all Experiments.
125The amount of I -thyroxine bound in the complexes and 
their radioactivities were inversely proportional to the 
amount of non-radioactive thyroxine in the standard or ex­
perimental solution. A standard curve plotting percent 
125bound I -thyroxine versus the corresponding unlabeled 
thyroxine concentration in standards was used to determine 
the concentration of serum thyroxine in experimental sam­
ples .
Statistical Methods
Comparisons of serum thyroxine concentration, and body 
and reproductive organ weights in control and population 
animals were made utilizing the Student's t-test or Mann- 
Whitney U-test. The Student's t-test was used to compare 
experimental groups if an F-test showed a lack of heteroge­
neity of variances. If the variances were heterogenous, 
comparisons were made with the Mann-Whitney U-test. Linear 
regression analyses were run to determine if correlations 
existed between the thyroxine level and age, reproductive 
status and the reproductive organ and body weights of pop­
ulation mice. A probability of less than 0.05 was consid­
ered significant in all cases.,
RESULTS
Preliminary Investigations
The mean serum thyroxine concentrations of the four 
males and the four females taken from the population were 
both significantly (P-^ . 0.028) lower than the corresponding 
mean values from the four male and the four female controls. 
There were no significant differences in the mean thyrox- 
ine values between the sexes in either group. The mean 
body weights of both males and females from the population 
were also significantly (P^O.05) smaller than the corres­
ponding control animals (Appendix A) . These data strongly 
suggested that a more extensive investigation of serum 
thyroxine concentrations as an index of thyroid function 
was justified.
The linear regression analyses of the data for serum 
thyroxine compared with weights of the respective repro­
ductive organs (ovaries, uteri, testes, seminal vesicles) 
from both males and females taken from a single population 
showed no significant correlations in any comparisons 
(see Appendices B and C) . There were, also, no significant 
correlations between age and body weight or body weight and 
reproductive organ weight. Only in population males was 
there a tendency (P^O.l) toward a negative correlation of
18
19
age and serum thyroxine concentration. Finally, no correla­
tions were found between the values assigned to the frequen­
cy of occurrence of vaginal perforation or to pregnancy and 
lactation in females, or for the frequency of occurrence of 
scrotal testes in males and the respective serum thyroxine 
concentration.
Main Studies
EXPERIMENT ONE: The values obtained for serum thyrox­
ine concentrations at selected times before and after the 
light-to-dark transition revealed several interesting points 
There was a general reduction from the high serum thyroxine 
concentration observed in both sexes four hours before the 
onset of darkness to the lowest values observed at three 
hours before dark in females, and two hours before dark in 
males. Following the low point, serum thyroxine concentra­
tion in males rose significantly (P-^-0.05) to elevated 
values 30 minutes before darkness and these values remained 
elevated after the change to dark (cf. Table 1 and Fig­
ure 1). The values from females revealed a different pat­
tern of response in that there was a transient but not 
significant (P-^-O.l) rise in serum thyroxine concentration 
between three and two hours prior to dark, but by 30 min­
utes prior to dark the value was again low and remained so 
throughout the dark period (cf. Table 1 and Figure 1). The 
mean serum thyroxine concentration in males was higher than
20
females except at two hours prior to darkness. These val­
ues , however, were significantly higher only at 30 minutes 
prior to and four hours after dark (Table 1).
These data suggest that within the period evaluated 
there is not a time when the serum thyroxine values are 
simultaneously low and stable for both sexes. It was, 
therefore, decided to sample animals for subsequent work 
at between two and up until one hour prior to the light-to- 
dark transition because earlier work had been done at this 
time, in this study and in other hormone studies on P. 
maniculatus bairdi (Bradley and Terman, 1981a).
EXPERIMENT TWO: In this Experiment, 22 male and 22
female reproductively-inhibited population derived animals 
were compared with 18 control pairs. It was found that 
population females tended (P 0.1) to have a lower mean 
serum thyroxine concentration in comparison with control 
females (Table 2), and that the mean thyroxine value for 
population. males was significantly (P^-0.03) lower relative 
to control males (Table 3). The mean reproductive organ 
weights (testes, seminal vesicles, ovaries, and uteri) in 
population animals of both sexes were highly significantly 
(P^ . 0.001) smaller than the respective weights of control 
animals. The mean body weights of both males and females 
from populations were significantly (P^.0.01 and P^. 0.001, 
respectively) smaller than the corresponding control ani­
mals (cf. Tables 2 and 3).
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FIGURE
Exp. One - Serum thyroxine concentrations at various 
times in male and female control pairs, showing the fluc­
tuations in their serum thyroxine between four hours before 
and four hours after the light-to-dark photoperiod transi­
tion .
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DISCUSSION
Terman (1969) found no significant differences between 
the mean body weights of control and population deermice in 
either sex. However, later studies using different control 
caging arrangements (Bradley and Terman, 1981a; Sung, et 
al., 1977) revealed that the mean body weights of both male 
and female mice taken from populations were significantly 
less than their respective controls. Similarly, in another 
study, Bradley and Terman (1981b) reported that male popu­
lation mice were significantly smaller in body weight than 
controls, and that population females also tended to be 
lighter than their controls, but not significantly. The 
mean body weights of both male and female population mice 
in the present study were also found to be significantly 
lighter than the corresponding controls. In the second Pre­
liminary Investigation, body weight and age were found not 
to correlate significantly over the restricted age range of 
between 542 and 1498 days of age. Apparently, the body 
weight-age correlations which clearly exist in young grow­
ing animals do not persist in old adults.
It is tempting to speculate that the smaller body 
weights of population-derived animals may be directly related 
to the lower thyroxine levels found in the population animals
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of this study. Most vertebrates cannot attain adult size in 
the absence of normal thyroid secretions throughout their 
development (Turner and Bagnara, 1976). Thyroid hormone is 
not only necessary for synergistic activity with growth hor­
mone (GH) in promoting normal growth, but it may also be 
necessary for proper GH secretion. GH content of the an­
terior pituitary and serum in rats was found to be negatively 
affected by thyroidectomy, and the treatment of pregnant and 
lactating rats with propylthiouracil (PTU) resulted in the 
inhibition of gonadal development and lower serum levels of 
GH and PRL in their pups (Coiro, et a^ l. , 1979; Contopoulos, 
et al. , 1958; Kikuyama, e_t al. , 1974) .
It is important to recognize that many factors acting 
alone or in conjunction with thyroid hormone could be respon­
sible for reduced body weight in population animals. For 
example, body weight in population mice might be inhibited by 
various secretions of the adrenal cortex. Under stressful 
stimuli, the release of GH has been reported to be inhibited 
in proportion to the degree of stimulation of the adrenal 
cortex (Christian, 1978; Takahashi, et: al. , 1971; Terry, et 
al. , 1976). In addition, glucocorticoids alone are known to 
inhibit growth (Christian, 1978). Thus, density-related 
stress among population deermice may be inhibitory to growth 
through both the pituitary-thyroid and the pituitary-adrenal 
axes.
The mean reproductive organ weights (testes, seminal 
vesicles, uteri, and ovaries) in population deermice of both
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sexes have been consistently found to be significantly 
smaller than their respective bisexually paired controls, 
(Albertson, et al. , 1975; Bradley and Terman, 1981a; Sung, et: 
al., 1977; Terman, 1969, 1973). In Experiment Two of this 
study, the mean reproductive organ weights of reproductively 
inhibited population animals of both sexes were also signifi­
cantly (P^-0.001) smaller than their respective controls of 
the same age. However, there was no correlation between the 
body weight and reproductive organ weight for the population 
males and females sampled in the second Preliminary Investi­
gation. One might conclude from these data that within the 
range of ages (542 to 1498 days) studied body and reproduc­
tive organ weights might be similarly affected by environ­
mental influences, but that body weight does not govern re­
productive organ weight.
The main objective of this study was to examine serum 
thyroxine concentration in deermice and to define the rela­
tionship between these concentrations and reproductive condi­
tion. Serum thyroxine was analyzed instead of triiodothy­
ronine because of its intrinsic hormone activity and demon­
strated value in the diagnosis of hypothyroidism in other 
mammalian species (Chopra, et al., 1973; Kirkegaard, et^  al., 
1974; McConnon, et al., 1971) .
Recent studies show that thyroid function and serum thy­
roxine concentrations fluctuate with a circadian rhythm 
(Jordan, et aT., 1980; Romanov and Stepanova, 1975). In male 
rats, Jordan, ejt a^. , (1980) found significant daily
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variations in thyroxine, with zenith and nadir levels occur­
ring during mid-afternoon and during nighttime, respectively. 
Likewise, Pallardo, et al., (1976) reports significant diur­
nal variations in the thyroid/serum iodide ratios and the ab­
solute uptake of iodide in male rats. Peaks in these values, 
however, occurred during the night rather than the day. In 
the male rabbit, highly significant diurnal variations in 
protein-bound iodine were found, with a high occurring from 
mid-morning to noon and a low appearing at about 2000 hours 
(Laird and Fox, 1970) . DeCostre, et al_, , (1971) described
the occurrence of parallel diurnal variations in total thy-
131 131roxine and I labelled thyroxine (PBI ), with each having
maximum plasma concentrations between 1000 and 140.0 hours , 
and a minimum around 0200 hours. Weeke and Gunderson (1978) 
found a tendency for a synchronous diurnal rhythm of free 
thyroxine and serum TSH in humans, but the largest daily var­
iation of 77o was not statistically significant.
Because a diurnal serum thyroxine rhythm was likely to 
exist in P. maniculatus bairdi, Experiment One was undertaken 
to determine a daily time period, within four hours before 
and after the light-to-dark transition, when thyroxine concen­
trations were most stable. Within the interval studied, how­
ever, there was not a time period when serum thyroxine concen­
trations were simultaneously low and stable for both males and 
females (Figure 1). It was, therefore, decided to sample ani­
mals in later experiments within the interval between the 
second and first hour before the light-to-dark transition.
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Hence, animals in Experiment Two were sampled between 1000 
and 1100 hours, with the change to dark at 1200 hours. It 
may be of importance to note that the elevated serum thyrox­
ine concentrations in males, reached 30 minutes prior to the 
light-to-dark transition, remained consistently higher than 
the corresponding values in females for at least four hours 
into the dark period. Such higher serum thyroxine levels in 
males could be related to their increased activity and ag­
gressiveness compared with females during the dark period.
The relationship of age to serum thyroxine concentration 
in population animals was examined in the second Preliminary 
Investigation. No significant correlation was found between
the ages (700 to 1498 days old) of population males or the
—  - *
ages (542 to 1498 days old) of population females and their 
respective thyroxine levels (Appendices B and C). There 
tended (P^-0.1), however, to be a negative correlation in 
males. Although this observation on a restricted sample may 
indicate that there is decreasing serum thyroxine concentra­
tion with increasing age, a much broader range of ages and 
reproductive conditions must be examined to demonstrate this 
conclusively.
Many studies on other mammalian species suggest that 
there is an overall decline in thyroidal function with age in 
both sexes, but that it is not necessarily linear, with fluc­
tuations occurring at certain periods in the aging process.
In female rats, Chen and Walfish (1978) found that the older 
animals had lower total and free thyroxine as well as lower
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free triiodothyronine concentrations. Azizi (1979) reported 
that as young adult male rats (from 30 to 150 days of age) 
grow older, their intrinsic thyroid functions decline and
their serum thyroxine levels fall by 507o, while the serum
\
triiodothyronine levels remain unchanged. Conversely, in a
study by Heinen, et al., (1981) serum thyroxine levels were
shown to decrease insignificantly with old age in rats,
whereas, serum triiodothyronine was significantly lower in
the older than in the younger rats. Likewise, in humans
triiodothyronine was found to decrease progressively and to
an equal extent with age in both sexes (Rubenstein, et: al. ,
1973). In the postnatal development of the rat, the. first
two days after birth and the third week have been found to be
periods of increased activity in the pituitary-thyroid sys-
131tern, and during the fifth week the decline in thyroidal I 
uptake to adult values took place (Samel, 1968). Similarly, 
Vigouroux (1976) found that maximum plasma concentrations of 
thyroxine occurred 16 days after birth and that thyroxine se­
cretion was more intense prior to than after weaning during
postnatal development in the rat. In humans, Hollis (1968)
131indicated that I 24-hour uptake declines with increasing 
age, but that the fall was greater from 20 to 50 years than 
50 to 80 years in women, whereas the reverse was true in men.
Lower plasma protein-binding of thyroxine may be an im­
portant factor in animals exhibiting reduced thyroxine levels 
with age (Chen and Walfish, 1979). Yousef and Luick (1971) 
also suggest that greater thyroidal activity in younger rats
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may be a response to increased protein turnover in younger 
animals. Hollis (1968) found no changes in protein-bound 
iodine with increasing age in humans, and attributed this to 
a balance between the lower degradation of protein-bound 
iodine associated with a lower basal metabolic rate and the 
lower rate of production of protein-bound iodine in old age.
The population animals of the first Preliminary Investi­
gation were considerably older than the controls, but both 
male and female population mice had significantly (P<10.028) 
lower mean serum thyroxine levels than their respective con­
trols (Appendix A). When the study was repeated to determine 
the mean serum thyroxine concentrations of similarly aged 
(approximately 120 days) animals, the population males were 
found to have a significantly (P^.0.03) lower mean serum thy­
roxine concentration than their controls and population fe­
male values tended (P^.0.1) to be lower than their controls 
(Tables 2 and 3). The reproductive organs of both male and 
female inhibited population animals of Experiment Two were 
highly significantly (PZ. 0.001) smaller than their respective 
controls, clearly indicating the drastic nature of the repro­
ductive inhibition present in these animals with low serum 
thyroxine concentrations.
The significant reduction in serum thyroxine observed in 
population males is only the second clear-cut difference ob­
served in the endocrine status between reproductively in­
hibited population deermice and controls. The first differ­
ence is the significant elevation of serum corticosterone in
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population animals (Bradley and Terman, 1981b; Sung, et: al. , 
1977). But, whether this present observation of reduced 
serum thyroxine is of significance to the mechanism of repro­
ductive inhibition is uncertain. The report by Brown-Grant,
131et al., (1954b) that thyroidal I release in rabbits was 
inhibited by chronic stress could be used to support the 
speculation that population "stress” in deermice induces a 
primary thyroxine reduction that is not related to the adre­
nal response. Fortier, et al., (1970) reported that stress- 
induced depression of plasma TSH levels was caused by the in­
hibition of release and synthesis of TSH rather than its ac­
celerated disappearance. Eisenbud (1975) also reported that_ 
stress may tend to increase the severity of hypothyroidism in 
humans by increasing thyroxine turnover rate. On the other 
hand, the reports of Christian (1964, 1971a, 1978) and 
Bronson, et al., (1973) that increased density, aggressive
interactions, and chronic stress result in hyperactivity of 
the pituitary-adrenal axis, and that the inhibitory effects 
of chronic stress are most likely via increased secretion of 
ACTH and adrenocortical steroids remain well established and 
convincing. Other research has shown that in laboratory pop­
ulations of deermice corticosterone levels were significantly 
higher, relative adrenal weights of females were larger, and 
reproductive organs significantly smaller than those in con­
trol animals (Bradley and Terman, 1981a,b; Sung, e_t al. ,
1977). The question is whether the pituitary-adrenal mecha­
nism is the primary cause of reproductive disruption, or,
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whether stress disruption of the pituitary-thyroid axis may 
be the prime, or co-equal, cause of the inhibition.
It has been suggested that ACTH in female mice may act 
by negative feedback on the hypothalamus or central nervous 
system to suppress gonadotrophin secretion, and that in­
creased adrenal secretions of androgen and progesterone may 
augment this effect. A direct inhibitory influence of ACTH 
on the gonads is also possible (Christian, 1964, 1978). In 
addition to its possible direct inhibitory influence on re­
productive function, hyperactivity of the pituitary-adrenal 
axis might also be a primary cause of reproductive inhibition 
via suppression of the pituitary-thyroid axis. In a report 
by Fredrickson, ej: al_. , (1952) it was found that massive
doses of cortisone caused a decrease in the percentage of 
131I accumulated in the thyroid gland and resulted in a sig­
nificant fall in the level of serum protein-bound iodine in 
euthyroid patients. Melander and Rerup (1968) argued that 
the inhibitory effects of corticosteroids on thyroid func­
tion in mice is through its promotion of the elimination of 
inorganic iodine from the blood. The bulk of evidence, how­
ever, favors the view that thyroid inhibition occurs through 
the suppression of pituitary TSH secretion by ACTH and gluco­
corticoids (Alger and Boccabella, 1968; Brown-Grant, et al., 
1954a,b,c; Brown-Grant, 1955; Harris, 1955; Pamenter and 
Hedge, 1980; Tolis, et al. , 1974). However, any repressive 
effects on thyroid secretion through increased activity of 
the pituitary-adrenal axis may be confounded by decreased
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secretion of the pituitary and adrenal glands associated with 
thyroid dysfunction. An experimental study on rats 
(Johansson and Jonsson, 1971) found degenerative changes in 
the adrenal cortex to occur after thyroidectomy and thio- 
uracil treatment, and Gaunt, et al., (1970) reported that 
thyroidectomy resulted in a decrease in the corticosterone 
secretion rate in rats. Peterson (1958) suggested that there 
was a homeostatic mechanism mediated through the liver, pitu­
itary, and adrenals which caused decreased synthesis of cor­
tisol in patients with myxedema, and an increased synthesis 
of cortisol in those with thyrotoxicosis. The reduction in 
adrenal function with primary hypothyroidism is thought to be 
due to either an impairment of the corticotrophic function or 
to an inadequate response of the adrenal cortex to cortico- 
trophin (Havard, ejt al. , 1970; Minozzi, et al..., 1973). Re­
search on deermice from populations, however, has not demon­
strated such an adrenal regression concomitant with thyroxine 
reduction. Indeed, the serum corticosterone concentrations 
in population deermice are elevated (Bradley and Terman, 
1981b).
The lower thyroxine levels of reproductively inhibited 
population animals in comparison to controls in the present 
study could have directly contributed to the small size of 
their reproductive organs. Hypothyroidism in various young 
and adult animals has been found to significantly inhibit 
their reproductive organ weights and cause a regression in 
the activity of their gonads. Del Rio, et al., (1979) showed
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that epididymal connective tissue and vascularization in rats 
diminished with a 90% reduction in serum levels of triiodo­
thyronine and thyroxine. The inhibitory effects of thyroid­
ectomy on reproductive organ weight include: a reduction in
ovarian weight in rats (Jones and Tracy, 19 74); decreases in 
the weights of ovaries, uteri, and vaginas in gerbils (Dixit, 
et al. , 1976); suppression of. the number of ova in rats 
(Hagino, 1971); and a decline in the weights of the seminal 
vesicles and ventral prostates of male rats (Kalland, et: al. ,
1978). In other reports, thiouracil treatment resulted in 
the arrest of interstitial cell development in the testes of 
rabbits (Maqsood, 1951) and rats (Amin and el-Sheikh, 1977), 
and caused statistically significant decreases in the weights 
of the testes and seminal vesicles of male mice (Maqsood and 
Reineke, 1950). Furthermore, the histological appearance of 
gonads from population deermice (Bradley and Terman, 1981b) 
strongly resembles the histological description of immature 
gonads from hypothyroid animals (Amin and el-Sheikh, 1977; 
Dixit, et^  al. , 1976; Maqsood, 1951) .
In addition to its inhibitory effects on reproductive 
organ weight, hypothyroidism has been found to disrupt repro­
ductive function in a variety of other ways. Other reproduc­
tive processes inhibited by thyroid dysfunction include ar­
resting of libido in male rabbits (Maqsood, 1951); decline in 
testicular metabolism in thyroidectomized rats (Panda and 
Jindal, 1980); atrophic ovaries with arrested follicular de­
velopment, and uterine regressions in gerbils (Dixit, al.,
1976); a decrease in the number of ovulations and increases 
in the number of unruptured follicles in rabbits (Chu, 1944b) 
a reduction in the percent of fertile matings, and number of 
young born live in guinea pigs (Peterson, ej: ad. , 1952) ; 
lengthening of 46% of the gestations in female mice (Bruce 
and Sloviter, 1957); pregnancy disturbance, and intermittent 
parturition in rabbits (Chu, 1944a); changes in rat placental 
morphology and histology which may contribute to miscar­
riages, fetus resorption, or premature births (VanWynsberghe 
and Kiaie, 1980); and a reduction in the mean body weights 
and numbers of young brought to term in rats (Hendrich, e_t 
al., 1976; Krohn and White, 1950).
The fact that altered levels of thyroid hormone affects 
reproductive status is quite clearly documented. In humans, 
for example, the relationship of thyroid disorders to altered 
menstrual patterns is well known (Goldsmith, el: al. , 1952; 
Rosenberg, 1969). In addition, Krohn and White (1950) re­
port that after thiouracil treatment the estrous cycles of 
female albino rats become longer and more variable in length, 
and Bakke, et_ al., (1970) also found that perinatal hypothy­
roidism produced by PTU treatment caused a delay in vaginal 
opening (puberty) in the rat. Likewise, a reduction in the 
percent of guinea pigs in estrous (Peterson, e_t al. , 1952) , 
constant vaginal diestrus in gerbils (Dixit, et: al. , 1976) 
and prolongation of the estrous cycles in female mice (Bruce 
and Sloviter, 1957) have been associated with thyroid dys­
function. Rat pups of mothers treated in late pregnancy
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with PTU had inhibited gonadal development, and the day of 
vaginal opening and onset of estrous in females was delayed 
(Kikuyama, et aT., 1974). Walker and Cooper (1978) suggest 
that constant estrus in the rat may be the result of positive 
functional changes in the thyroid axis. An indication that 
insufficient levels of thyroid hormone may also be inhibi­
tory to proper lactation was given by Lorscheider and 
Reineke (1972), who found evidence for a greater demand of 
thyroid hormone during lactation in rats. Moreover, uterine 
metabolism in the normal female rat and the sensitivity and 
response of the uterus to estrogen is affected by hypo-hyper- 
thyroid conditions (Gardner, et a!L. , 1978; Ruh, et^  aJL. , 1970; 
Schultze and Noonan, 1970). Thyroidectomy or thiouracil 
treatment have been found to interfere with the normal pro­
cess of spermatogenesis in male rats (Amin and el-Sheikh,
1977) and in male rabbits (Maqsood, 1951).
The precise manner in which thyroid hormone affects re­
production is unclear. Thyroid deficiency may directly in­
fluence reproductive processes by disrupting protein metabo­
lism or by an inability of the reproductive tissues to re­
spond to secretions of the pituitary in the absence of 
thyroid hormone (Turner and Bagnara, 1976). Further, thyroid 
dysfunction might indirectly inhibit reproductive function by 
altering the secretions of the pituitary. Studies indicate 
that serum levels of GH are affected by serum thyroxine con­
centrations . In humans and rats, thyroidectomy is knovn. to de­
crease the amount of GH in the pituitary and serum, and the
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administration of exogenous thyroxine increases their levels 
of GH (Coiro, et al. , 1979; Hervas, et al. , 1975; Minozzi, et: 
al., 1973; Solomon and Greep, 1959). The metabolic clearance 
rates of the gonadotrophins may not be altered by changes in 
the status of the thyroid, but the thyroid may influence 
their synthesis or their secretions by acting directly on the 
hypothalamo-pituitary axis (Freeman, et al., 1975; Larochelle 
and Freeman, 1974; Wang, e_t al. , 1980). Bruni, et al. , (1975) 
found that at 30 days after thyro-parathyroidectomy the re­
lease of LH and FSH in rats with intact gonads was signifi­
cantly reduced, and that replacement doses of thyroxine were 
able to restore their release to normal. Wong, eic aT. , (1980)
reports of reduced pituitary concentrations of prolactin and 
FSH and a noticeable but statistically insignificant decline 
in LH in rats treated with PTU. In addition, Vilchez^-
Martinez (1973) showed lower pituitary gonadatrophin concen- 
131trations in I treated rats. Chu (1944b), on the other 
hand, discovered higher FSH production and diminished pitui­
tary levels of LH in thyroidectomized rabbits and, likewise, 
Reineke and Soliman (1953) report results indicating that 
hypothyroidism favors follicular growth whereas hyperthyroid­
ism favors luteinization of the mouse ovary. Although pro­
gesterone levels are similar in control and population female 
deermice (Albertson, et aT., 1975), inhibited population fe­
males have lower LH concentrations and reproductively inhib­
ited males and females show higher FSH concentrations than 
controls (Bradley and Terman, 1981a). Based on findings that
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excessive FSH levels in female rabbits caused serum estrogen 
to rise to concentrations which disturbed the course of their 
pregnancies, Chu (1944b) suggests that increased, levels of 
FSH and decreased levels of LH may be inhibitory to. reproduc­
tion. Low thyroxine levels in population deermice might, 
thus, disrupt their reproductive functions by causing FSH 
levels to increase and LH levels to decrease.
Upon finding that male population deermice have signifi­
cantly lower serum thyroxine levels and that population fe­
males tend to have lower thyroxine levels than their respec­
tive controls, a final investigation was undertaken to test 
the possibility that exogenous thyroxine could induce the 
testicular development of inhibited population males. In 
studies by Maqsood (1950), and Maqsood and Reineke (1950), 
mild hyperthyroidism produced by physiological doses of L- 
thyroxine caused precocious sexual development in young male 
rabbits and rams and produced significant increases in the 
weights of the testes and seminal vesicles of growing male 
mice. Eartly and Leblond (1954) also found that daily treat­
ments of three to six ug of thyroxine brought the heart and 
oxygen consumption rate of young thyroidectomized rats to 
within the range observed in intact controls. The levels of 
thyroxine administered to the rats were thus considered as 
physiological doses, and four ug (physiological) thyroxine 
treatments daily resulted in significant increases in the 
weights of the testes of the male rats. In rats, thyroid 
secretion rates have been reported to be between 2.1 and 5.0
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ug per day per 100 g body weight (Reineke and Singh, 1955), 
and in the mouse, Hurst and Turner (1948) suggest that normal 
thyroxine secretion rate is on the order of 5.5 ug per 100 g 
body weight per day. Based on these findings, it was assumed 
that one ug of thyroxine daily might approximate a physiolog­
ically effective dose in deermice weighing approximately 25 
g; thus, the administration of one ug of thyroxine per day 
for 10 days to reproductively inhibited population male deer­
mice should restore them toward a euthyroid or mildly hyper­
thyroid condition.
A preliminary experiment was, therefore, undertaken in 
which five males from one population were injected daily 
with one ug thyroxine and returned to the population enclo­
sure. After 10 days the mean testis and seminal vesicle 
weights of these five injected males were not significantly 
different when compared with the respective weights of un­
treated population males in Experiment Two (Appendix D). 
Histological studies on the testes of these injected mice, 
however, showed levels of spermiogenesis in the seminiferous 
tubules of four of the five animals which are rarely reached 
in untreated inhibited population mice. An evaluation of 
the number of spermatids with acrosome formation in a standard 
transect using the method described by Bradley and Terman 
(1981a), suggests that a level of development exists in the 
testes of four of the injected mice that is not statistically 
different from the control pairs used in that study (Appendix 
E). This may indicate that the exogenous thyroxine, in fact,
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initiated the first stages of testicular activity and devel­
opment in 80% of the treated population males. The thyroxine 
injections may have initiated spermiogenesis without affect­
ing testicular size and weight due to the short duration of 
the treatments. Because sham injected controls were not 
used, the possibility that daily handling and injecting may 
have influenced the observed development in the testes can­
not be discounted. Nevertheless, based on evidence in the 
literature discussed earlier that mild thyroxine administra­
tion may promote the activity and development of reproduc­
tive organs in males, it is suggested that the exogenous 
thyroxine had a stimulatory effect on the sexual maturation 
of the hypothyroid reproductively inhibited male population 
deermice.
Previous studies have found that the morphology and ac­
tivity of testicular tissue as well as its weight is affected 
by thyroxine treatment. Physiological doses of thyroprotein 
for short periods stimulated spermatogenesis in young male 
mice (Maqsood and Reineke, 19 50), and physiological doses of 
L-thyroxine administered for 40 weeks to four-week old male 
rabbits caused a greater number and size of testicular inter­
stitial cells to appear, a majority of the seminiferous 
tubules to contain masses of maturing sperm, and an increase 
in the numbers and activity of spermatogenic cells (Maqsood, 
1951). The induction of a mild hyperthyroid state in male 
rats, by daily injections of 2.5 to 5.0 ug L-thyroxine, from 
weaning to 82 days of age, resulted in an increase in the
42
size and number of testicular spermatogenic and interstitial 
cells (Amin and el-Sheikh, 1977).
Research showing pituitary and serum gonadotrophin levels 
responding to thyroxine administration further indicate that 
reproductive organs are influenced by exogenous thyroxine.
Amin and el-Sheikh (1977) report that the stimulatory effects 
of induced hyperthyroidism (2.5 and 5.0 ug L-thyroxine in­
jections) on the development of the testes in rats were as­
sociated with increases in the FSH and LH gonadotrophs of the 
pituitary. Moreover, exogenous thyroxine and triiodothy­
ronine were reported to stimulate increases in pituitary con­
centrations of prolactin, FSH, and LH of adult rats which 
were previously reduced with PTU (Wong, e_t a_l. , 1980) , while 
Aranda, et aT., (1976) found that a single dose of thyroxine 
(1.75 ug) in thyroidectomized rats induced rapid and intense 
increases in the pituitary LH concentrations, making them 
like controls. Previous studies, however, have produced 
conflicting reports on the effects of induced hyperthyroidism 
on serum levels of LH and FSH in rats. Hendrich, et al., 
(1976) found that mild hyperthyroidism in the rat did not 
alter its serum gonadotrophin levels, while Bruni, et_ al., 
(1975) report thyroxine treatment to increase serum gonado­
trophin levels. Reasons for the discrepancies in results 
could be due to the effects of varying doses and durations of 
treatments.
The present study has shown that reproductively in­
hibited population males have a significantly lower mean
43
serum thyroxine concentration than controls, and that in­
hibited population females tend to have lower levels than 
controls. Population animals of both sexes also had highly 
significantly lighter reproductive organs than their re­
spective controls, which is suggestive of drastic reproduc­
tive inhibition. Based on findings from other investigations 
that thyroid deficiency is disruptive to reproductive func­
tion in many mammalian species and data from the present 
study, it can be suggested that lower serum concentrations of 
thyroxine in reproductively inhibited population deermice may 
be a factor contributing to their reproductive inhibition. 
However, further studies are needed to determine the extent 
and degree of the contribution of thyroid activity to the 
endocrine mechanism of reproductive inhibition.
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